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(54) VACUUM DEVICE 
(57)Abstract: 

PURPOSE: To restrain waveform distortion or ringing. 
CONSTITUTION: This vacuum device is provided witli a vacuum 
vessel; an electron source such as a photoelectric surface 
provided in the inside of the vacuum vessel; an anode electrode 4, 
provided in the inside of the vacuum vessel and make positive 
electric potential compared with the power source; and a signal 
draw-out electrode 65, provided so as to near and face the 
opposite surface to the electron incident surface of the anode 
electrode and Insulated from the anode electrode. Since the signal 
draw-out electrode is faced to the back surface of the anode 
electrode to compose a connecting capacitor 0, connection with a 
signal wire can be made at the shortest distance. Also providing an 
electron multiplication part makes high sensitivity, and interposing 
an insulating body 64 makes the connecting capacitor C have 
large capacity. Moreover, supplying a bias to the anode electrode by a thin film resistor makes 
compactness. 
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damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Vacuum devices characterized by having a vacuum housing, the electron source prepared in the interior 
of this vacuum housing, the anode electrode which was prepared in the interior of said vacuum housing, and was 
made into forward potential compared with said electron source, and the signal fetch electrode which was prepared 
so that the opposite side of the electronic plane of incidence of this anode electrode might be approached and might 
be met, and was insulated with the anode electrode concerned. 

[Claim 2] Said electron sources are vacuum devices according to claim 1 which are the electron emission sides 
which answer the incidence of an energy line and emit an electron. 

[Claim 3] Vacuum devices according to claim 1 further equipped with an electronic multiplication means to carry 
out multiplication of the incidence electron and to emit it between said electron sources and said anode electrodes. 
[Claim 4] Vacuum devices according to claim 1 with which the insulating member intervenes between said anode 
electrode and said signal fetch electrode. 

[Claim 5] Vacuum devices according to claim 1 with which supply of the forward bias voltage to said anode 
electrode is made through the thin film resistor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to vacuum devices like the photomultiplier tube. 
[0002] 

[Description of the Prior Art] The photomultiplier tube is the photosensor which detects pole feeble light, and, 
generally the thing of a cathode (photoelectric surface) touch-down mold is constituted like drawing 1 1 . Here, this 
drawing (a) is a circuit diagram and this drawing (b) is a sectional view. 31-3n of dy nodes for [ the photoelectric 
surface 2 is formed in the face plate inside of a vacuum housing 1 as illustration, and ] multistage electronic 
multiplication in the interior It is prepared. And the anode electrode 4 by which positive bias was carried out 
compared with the photoelectric surface 2 is formed in the interior of a vacuum housing 1 . 

[0003] Here, the anode electrode 4 is connected to amplifier 5 through the capacitor C for association, and only the 
signal component of an altemating current is outputted. Such a configuration is shown in JP,61-161643,A. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the other end of the capacitor C for association will be 
connected to a coaxial cable etc. and a signal will be outputted outside with equipment such conventionally, now, 
drawer wiring for a signal output becomes long. That is, wiring to the cable connected to the other end of the 
capacitor C for association from the anode electrode 4 became long, and when obtaining the output from which it 
changes to a high speed, there were problems, like waveform distortion and a ringing arise. 
[0005] 

[Means for Solving the Problem] This invention was made that these technical problems should be solved, and is 
equipped with a vacuum housing, the electron source (for example, electron emission side) prepared in the interior 
of this vacuum housing, the anode electrode which was prepared in the interior of a vacuum housing and made into 
forward potential compared with the electron source, and the signal fetch electrode which was prepared so that the 
opposite side of the electronic plane of incidence of this anode electrode might be approached and might be met, 
and was insulated with the anode electrode concerned. 

[0006] You may make it establish an electronic multiplication means to carry out multiplication of the incidence 
electron and to emit it between an electron source and an anode electrode, and an insulating member may be made 
to intervene between an anode electrode and a signal fetch electrode here. Moreover, it is also desirable to carry out 
to make supply of the forwgird bias voltage to an anode electrode through a thin film resistor. 
[0007] 

[Function] According to the configuration of this invention, since the capacitor C for association was directly 
constituted at the rear face of an anode electrode, association to a signal line can be performed by the maximum 
point-blank range. Moreover, if-izing can be carried out [ high sensitivity ] and an insulator is made to intervene 
when an electron multiplier is prepared,-izing of the capacitor C for association can be carried out [ large capacity ]. 
Furthermore, miniaturization will become possible if bias is supplied to an anode electrode by the thin film resistor. 

[0008] 

[Example] Hereafter, some examples of this invention are explained with reference to a drawing. 
[0009] Drawing 1 is the side elevation (this drawing (b)), plan (this drawing (c)), and A-A line sectional view (this 
drawing (a)) showing the configuration of the ultra high-speed electronic detector conceming an example, and 
drawing 2 is the conceptual diagram. The mesh electrode 62 is formed in the center section of the cylindrical shape- 
like flange 61 by the product made firom stainless steel, and the micro channel plate (MCP) is mounted through the 
spacer 63 made from Teflon on this. In the both ends of MCP, they are MCPin and MCPout. Two electrodes are 
connected. 

[0010] The anode electrode 4 meets the mesh electrode 62, and is prepared, an insulator 64 and the signal fetch 
electrode 65 are formed in the tooth back, and, thereby, the capacitor C for association is formed. The electrodes 66 
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land 67 and insulator 68 made from SUS are the capacitor CG for GND lines. It constitutes and the anode electrode 
4 is the signal block resistance RB. It minds and connects with the +HV terminal 69. 

[001 1] The these cylinder-like structure is attached to one with bolts 72 and 73. And the coaxial cable 75 is set up 
by the center section through the spacer 74 made from Teflon, and the SMA connector 76 is mounted at the tip of 
this coaxial cable 75. In addition, spacing is about 1mm between MCP and the anode electrode 4 between the mesh 
electrode 62 and MCP, respectively. Furthermore, although the electrical-potential-difference impression to each 
electrode is made by distribution resistance, H-3kV is impressed to the anode electrode 4. 

[0012] Since an insulator 64 and the signal fetch electrode 65 are arranged in the tooth back of the anode electrode 
4 and the capacitor C for association consists of examples of drawing 1 and drawing 2 , a signal leader line can be 
shortened to a limit, therefore a high-speed output signal can be taken out without waveform distortion or linking. 
If the piezoelectric ceramics (for example, the product made from NTK, MT-1 11 H, specific inductive capacity = 
2400) of 4x4x2 (mm) size are used as an insulator 64, capacitor C=170PF for association will be obtained and it 
will become enough for the output of a high speed signal. Moreover, if there is thickness of an insulator 64 no less 
than 2mm, since the withstand voltage of 3kV can be checked experimentally, especially the high- voltage 
impression to the anode electrode 4 is also convenient. 

[0013] The signal output from such ultra high-speed electronic detection equipment is carried out like drawing 2 , 
and is performed. That is, the signal line from the SMA connector 76 is led to the exterior of a vacuum housing 78 
through the penetration connector 77, and is connected to AMP81 . And the output of AMP81 is shaped in 
waveform in CFD(Constant Fraction Discriminator) 82, and is inputted into the STOP terminal of TAC (Time- 
Amplitude Converter)83. In addition, the synchronizing signal (Trig) of an electron source 84 is inputted into the 
START terminal of TAC83, The output signal of TAC83 is recorded by MCA (Multi-Channel Analizer)85. By the 
configuration of such a signal processor, since 3 Ops extent is generally expectable as time resolution, it becomes 
important to output a high-speed output signal without waveform distortion from the electronic detection 
equipment of drawing 1 . 

[0014] By taking the configuration of this invention explains in more detail how the sex corresponding to a high 
speed improves with reference to drawing 3 . 

[0015] Although a high-speed electrical signal will be transmitted without distortion if it is among the signal-line 
way by which impedance matching was carried out, on the other track, distortion occurs for reflection. Therefore, 
in order to avoid this distortion, it is necessary to shorten the section L by which impedance matching is not carried 
out as much as possible. The die length LI of the minimum impedance mismatch section which it is allowed to 
transmit a signal without distortion It is expressed with the wavelength of the signal of LI <c / 8 f=lambda / 8, 
however the frequency lambda:above-mentioned frequency of a c:velocity-of-light frsignal depending on the 
frequency f of the signal to deal with (or wavelength). The signal bands dealt with in order that the anode of this 
invention may detect the timing in which the signal carried out incidence with the resolution of a maximum of 30 
ps extent are 12GHZ(s). It becomes. Therefore, it is set to LI =3. 1mm from a front type. 

[0016] The case of the conventional example is shown in drawing 3 (a). It is wiring which connects a coaxial cable 
to an anode electrode, a coupling capacitor, and a coupling capacitor since it is a capacitor for high voltages, and 
those with about 6mm and the lead wire to each electrode also have each 3 mm of thickness of a coupling capacitor 
own [ this ] by the shortest, although a small thing has DE0707 (proof pressure of 3.15kV) made from MURATA. 
(die length 11 and 12) However it may wire short, the section L by which impedance matching is not carried out is 
set to 12mm or more. It carries out and, now, backlash is 3GHZ(s). The above signal will be distorted. In fact, since 
it is the suspension inductance which own lead wire of a coupling capacitor has, the signal band which can be dealt 
with falls further. That is, when applying to drawing 1 and the 1st example of 2, +3kV is impressed to an anode 
electrode, and since the capacitor such whose pressure-proofing is 3kV becomes the above magnitude, a small 
thing cannot be used. 

[0017] The case of this invention is shown in drawing 3 (b). Since the anode electrode and the signal fetch 
electrode have met through a dielectric, the signal of an anode electrode is transmitted to a signal fetch electrode 
without distortion by capacitor coupling. It is connected with point-blank range V to the coaxial cable by which 
impedance matching was carried out from the signal fetch electrode. Here, it is 11. Since it is possible to make it 
less than 3mm, at this invention, they are 12GHZ(s). A signal can be dealt with. 

[0018] As mentioned above, lOGHZ In order to take out the signal of the high speed of extent without distortion, it 
is necessary to set impedance mismatch distance L to 3mm or less, and although this was impossible, in the 
conventional example, it is solvable with this invention. In addition, it becomes possible to use an anode and a 
signal-line way part as a compact. Moreover, the process which wires a capacitor can also be abolished and a man 
day can be reduced. 

[0019] About the connection structure of the anode electrode 4 and the capacitor C for association in this invention, 
a mode like drawing 4 - drawing 6 is employable. First, drawing 4 is the example which made the insulator 64 
large- sized compared with the anode electrode 4 and the signal fetch electrode 65, and made the exposed part of an 
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insulator 64 the split face 650 further. According to this example, that creeping distance is enlarged by having made 
the insulator 64 large-sized, and pressure-proofing between the anode electrode 4 and the signal fetch electrode 65 
can be raised. Moreover, withstand voltage improves further by having made it the split face 650. 
[0020] Drawin g 5 is the example which coated the signal fetch electrode 65 with the insulator layer 650, and 
pressure-proofing improves even in this case. Here, if a covar metal (KOV) is used for the anode electrode 4 and 
the signal fetch electrode 65, since covar glass can be used as an insulator 64 and an insulator layer 650, it is 
suitable for applying this example to the thermionic tube. 

[0021] The tooth back of the anode electrode 4 is made into the shape of a ctenidium, an opposed face with the 
anode electrode 4 of the signal fetch electrode 65 is also made into the shape of a ctenidium, these ctenidiums are 
arranged to misplacement, and the insulator 64 is made to intervene in between in drawing 6 . If it does in this way, 
capacity of the capacitor C for association can be enlarged like the case of a laminating form ceramics capacitor. 
[0022] Drawing 7 is the front view and sectional view of an example which were used as the multi-anode mold. In 
the MCP side of the tabular insulator 64 of one sheet, they are five anode electrodes 41-45. In the location where it 
is formed by the vacuum plating of aluminium etc., and an opposite side corresponds, they are five signal fetch 
electrodes 651-655. It is formed. And signal fetch electrode 651-655 It is a coaxial cable 751-755, respectively. It 
connects. 

[0023] The signal block resistance RB1-RB5 is constituted from vapor-depositing the high resistance (for example, 
tungsten) film to an insulator 64 by this example. Moreover, in order to make the same the value of each resistance 
RB1-RB5, it is the central anode electrode 41 . Only the corresponding signal block resistance RBI is formed using 
the broad vacuum evaporationo mask. In addition, resistance RB An ingredient can use Nichrome, carbon, etc. Also 
by this example, it is each anode electrode 41-45. A high speed signal can be outputted without waveform 
distortion. It is also the same as when the anode electrode 4 is made into six or more pieces or 2-4 pieces, and this 
effectiveness is the signal block resistance RB at compact structure by formation of the high resistance film. It is 
realizable. 

[0024] Drawing 8 is the block diagram of the example applied to the photomultiplier tube for radiation detection. 
The glass light-receiving face-plate 87 is mounted on the input screen side of the bulb 85 made from the ceramics 
through the cathode terminal assembly 86, the tabular insulator 64 is mounted on an output screen side through the 
anode terminal assembly 88, and MCP is contained inside. The photoelectric surface 91 which is an electron source 
is formed in the inside of the light-receiving face-plate 87, and, outside, the scintillator 92 which emits light by the 
gamma (gamma) line is mounted. 

[0025] Signal block resistance RB which the anode electrode 4 was formed in the inside of an insulator 64, and 
vapor-deposited and formed the high resistor in the inside of an insulator 64 It connects with the anode terminal 
assembly 88. The signal fetch electrode 65 is formed in the external surface of an insulator 64, and this is connected 
to the coaxial cable 75. For this reason, since the anode electrode 4 and the capacitor C for association are really 
formed, the waveform distortion of the high speed signal by the drawer signal line can be lost. 
[0026] In this configuration, if incidence of the gamma ray is carried out to a scintillator 92, light will be emitted, 
and a photoelectron is emitted by this from the photoelectric surface 91 . Multiplication of this is carried out by 
MCP, and incidence is carried out to the anode electrode 4, and it is detected. For this reason, it is suitable for 
scintillation counting which uses the photoelectric surface 91 with touch-down potential. 
[0027] Drawing 9 is drawing of longitudinal section of the example conceming a high-speed mold anode. The 
signal-transmission means of a coaxial type is constituted by the metal rod 93, and the inside metallic pipe 94 and 
the outside metallic pipe 95 surrounding this. The capacitor C for association which is the description of this 
invention is constituted by the point of the metal rod 93 acting as a signal fetch electrode 65, and carrying out the 
laminating of an insulator 64 and the anode electrode 4 to this front face. 

[0028] In the fi^ont face of the anode electrode 4, the mesh electrode 62, MCP, and the light-receiving face-plate 87 
are arranged in order, and the photoelectric surface 91 is formed in the inside of the light-receiving face-plate 87. 
And the bias voltage by which resistance division was carried out is impressed to these. In addition, with the glass 
ring 96, it was fixed to the metal rod 93 and the electrode line to the anode electrode 4 has penetrated the tip of the 
inside metallic pipe 94 through the glass member 97 formed inside metallic-pipe 94. Moreover, the end face of the 
outside metalUc pipe 95 is fixed to the glass bulb 99 through the metal disk 98, it is fixed to the metal rod 93 near 
the tip of the outside metallic pipe 95 with the insulating support plate 1 00, and the connector 1 0 1 is further formed 
in the point. 

[0029] In this example, if a covar metal is used for the anode electrode 4, the metal rod 93, and inside metallic-pipe 
94 grade and covar glass is used for glass bulb 99 grade, it will unify easily and will be made to thermionic-tube 
structure. And since the capacitor C for association is formed between the anode electrode 4 and the metal rod 93, it 
can shorten a signal leader to a limit, therefore can output a high speed signal without waveform distortion. 
Furthermore, since the mesh electrode 62 is used, improvement in the speed becomes possible more. 
[0030] Drawing 10 shows the example which constituted the track for signal ejection from a microstrip line, and 
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this drawing (a) is a front view of a plate with which drawing of longitudinal section and this drawing (b) formed 
the anode electrode 4. The insulating disk 105 is arranged at MCP and parallel, the touch-down electric conduction 
film 106 is formed in the whole surface, and the signal fetch electrode 65 connected to a microstrip line 107 and 
this is formed in the opposite side. An insulator 64 is mounted on the top face of the signal fetch electrode 65, and 
the capacitor C for association consists of that the anode electrode 4 is formed on it. The bias voltage to the anode 
electrode 4 is the signal block resistance RB. It minds, and it is supplied and the microstrip line 107 is connected to 
the SMA connector 76. 

[0031] In this example, a through tube 108 is formed in the center section of MCP and the insulating disk 105, and 
the insulator 64 grade, and the source 109 of a beam and the sample 1 10 are formed in the location which can be 
mutually overlooked through a through tube 108. Moreover, the focusing electrode 1 1 1 is arranged around the path 
from the source 109 of a beam to a sample 110. 

[0032] According to such a configuration, if a charged particle is emitted from the source 109 of a beam, it will 
collide with a sample 110 and a secondary charged particle will be emitted by this. Multiplication of this is carried 
out by MCP, and it carries out incidence to the anode electrode 4. Here, since the capacitor C for association is the 
anode electrode 4 and really formed, even if it is a high speed signal, it is detectable without distortion. Moreover, 
since the signal output path from the capacitor C for association is a microstrip line 107, structure can be 
miniaturized. 
[0033] 

[Effect of the Invention] According to the vacuum devices of this invention the above passage, since the capacitor 
C for association was constituted at the rear face of an anode electrode, association to a signal line can be 
performed by the maximum point-blank range. For this reason, there is effectiveness which can output a high speed 
signal, without being accompanied by the ringing or waveform distortion. Moreover, if-izing can be carried out 
[ high sensitivity ] and an insulator is made to intervene when an electron multiplier is prepared,-izing of the 
capacitor C for association can be carried out [ large capacity ]. Furthermore, miniaturization will become possible 
if bias is supplied to an anode electrode by the thin film resistor. 

[Translation done.] 
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C^ZOWJ^^MUCA (Multi-Channel Analizer) 

CO 0 1 4] *5!?g®«fK*t-5Ci:{cj;t), V^d^tiB 

[0 0 15] ,i5i^©sm«^B. ^tr-y^x^^s 

©cwsn-sg/hKrof^tr-^^^x^s^KKoga so 

Li a. ^a5^#©«iS[»f (*fcfitt«) 

u, 

Li <c/8 f =A/8 
c 

5 3 0 p s effi©iH!fii6T?ttai'r4}t*. «i 

J;DLi =3. ImmtlS.^. 
[0 0 16] 03 (a) \zmm<Di&^^^t. ift«EE 
ffl3>x>-9-I?*oT/jNS!®t)©tt. (flc) KD 

E0 7 0 7 (iSffS. 1 5 kV) *ta&^*t, Z.<Df^^U 

«ifeSSTr#3mmfe5©T, 7y-H««i<e^3> 

ift (ssii . i« ) &^:^/ilcs<seiBL.T^). -r 

>i;-y>xaE^SnTti;a:ViKIB|Lttl 2mm£t±t 

AS. b*»fc-3r, cnT«3GHi £^±©©^^is^ so 



^ni¥6-2 8 99 7 

Ty-Pfitt'\tt+3kv*tBiinisn, ^lOct^ 
;5:i»ffi*t3 k V©3 >x>ij-»±i!Eoj;5!4;*:^^t::i4 
«©T?/hS©'b©ttffi;iLia:Vi. 
[0 0 17] 0 3 (b) IC*S!?g©®^*5^t-. yj- 

■P. Ty-H«ffi©«^tt. n^x^it^^/l/'J^i'fc 
*tWtl;5:OT, *»WT?f4i2GHi ©ffi^sstft^;: 

[0 0 18] £^±0±5(w. lOGHi ga!®B3*©« 

[0 0 19] *5!?gtr:fe^^^7/-H«fii4i:ile^ffln 
>x>-y-C®aiS«|jSlct5V»T«, 04~06©*5;ft 

*-f, H 4 tt«Siitfl: 6 4 «ry-H 
«ffi4:feJ:(y:M^Sjaj«ffi6 sicjt'^i:^!!!;!^, Mlcffi 
i&*6 4®gmaP^)'Sffl®6 5 0lCU&CiST$.-5. :i® 
WlCJ:n«, i^Sk«:6 4S;*cS!tLfe£:4:-r?^©«CilE 

it*:*cir<u 7./-H«ffi4t«^iRw««6 5®ra 

Oi»£ES^*#-5. awe 5 OlCbitilt-C, 

[0 0 2 0] Bi5»m#«(U«S6 5$mil6 5 0-? 

CrT, Ty-H«ffi4*3j;t/m^Simmffi6 5(C 
nn-;i.^Jg (KOV) <£ffiffl-r«)i:. «ig:^^6 4fe± 

rK»iRiS6 5 0 tixT3y^-;P:i!f9X€fieffl'e#s® 
[0 0 2 1] ae-eti. 7/-Haffi4©*®4«i«tt 

tU «#lRmeff6 5©T>'-HSti4t®jl#lt[|W>t> 

c ®$as*€r < T-s ;i i:«rrif -s. 

[0 0 2 2] 0 7«T;l'5^7y-HS!ICL}t5liS«'J©iE 
®0:feJ;tX»fffl0Ta&^o ltfc®«!KOi^#:6 4©M 
CPflHICtt. 5<H©7/-Fmffi4i ~46 

LTS^SCtHSffie 5i ~6 5s tt-en^niBiiKi^r-:/ 
;i/7 5i ~7 56 icsattsnrvj*. 
[0 0 2 3] i:©5l«Wctt, «#:/n'yi7fii»tR„~ 
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RBsttifiiii«J6 4fcii5figi ^m^^i^'>if:^'T» ss* 
«©Ty-Hmffi4i ~45 '\©iS3m-^s, &mmf3i 

±abSVitt2~4iHi:Lfct€rfell«-C&r), JSiSJrtK 
©jgfiRfcJcO, nw^irhftoiji-cM^r^nyi^ffifSR 

[0 0 24] ms imammamoiytm'f'mmmzmm 

«8 8*:fl-bT««®ffiiBi(t:6 4*tV':7>h$n. rtSS 
tCttM C P *JiRiWSnTVi5. SJtBtR 8 7 ©WffllCtt 

[0 0 2 5] im»& 4©|^niC»T/-h'Sffi4«t^ 

*£Sn, »iB:«:6 4®rtS{Cigfigt*^?£^^UT}^^L 

iK$nTV>5. «B»«c6 4©*1.iSICtt«#«CHl«ffi6 5 

5. rrofeft, 7y-F««i4tije^ffl3>'=r>-y-c*s 

[0 0 2 6] '®;Mj5^tCi5VJT. >'>5^W— 3^9 2(C:<f 

>-?mifixit^n^ii9&^v, zH\zj:'oxytmM9 i 
ffi9 1 ^mmn&rmm-ri>'y>^u-'y3> ■ ti^y 

[0 0 2 7] |g|9ttiBjil!7y-HC»-5«i6CT©«»r 

isigTabs. imiia©«^<S2i^afi^ii»9 St, - 
nsHty(^fl!I^S/W::^9 4*5j;([^^tfli^JS/t'f :/9 5 

estUTfpfflu c:owfflcjaafl:6 4*5ic;Ty- 

[0 0 2 8] 7y-Km«i4©l9ffiCtt^y>'am*6 

2 . M C P *3 J;T^§?£ffi« 8 7 ttmizmW^n. 

«8 7©|*3B(C:tt7tmB9 IdtJgfiKStlTVi-S. tly 

Tt»5. i/ife. i*i«^S/'<-f:/9 4©5feiS«:j?5;^U> 
i/9 6(c±oT^)ilff9 3tcH^sn. f^fiJ^S/W:/ 
9 4}g|KL.fc^7XeBtt9 7^&:^^LT7/-Hmffi4-v 
©mSI«3&»SfiSnTV»2). *fc, i1>fi!l^S/M:/9 5 

©SSIStt&Jan«9 8 S:fl>bT;<f9;^n;p::'9 9 \zm^ 



(4) #68^6-28997 

s n. ^uBiiiJi/M 9 5 ©5tffiijfiist«eiittt©3at«i 

1 0 0T^JR#9 3lr@^$n. S&lZ^cMmzUzi:^ 

[0 0 2 9] :i0mmmx}t. T/-H«a4, ^si? 

9 3, rtffl!l^S/W7'9 4^ICZiA-;W^«Sfflti. 

9x/t;u:/9 9^ic:3/wi'^f7X*fflVi5i, 

>"y-Cli7/-H«ffi4t^M#9 3©WTJBj«$nS 
[0 0 3 0] SI Ott^#ffiDmbffl©iSK^£T-f >?D 

xhUs/:^KT?«iSU&«Jfi«»l*^u raig (a) « 

©lEffl^-rfe-S, MCPi:¥fftC«iiBkteR«l 0 5*t|S 

Bsn. -e-©-ffitcttSi«smK 1 0 6*tje^sn, s 
Mm\z\i-7-ii7n7.bVy:fimi o 7*j;acL:nic:a 

«ffi6 5©±ffi»Ctiffii&ft:6 4*SV>>hSn, -f-Oi 
C*t«}*«$tlT^iS. 7y-H«ffi4-.©A*'f7Xtt£E 
h U >;/:/ilK 1 0 7 ttSMAa^i^^' 7 6 (CgiKSnT 

[0 0 3 1] i^mmmx\i. ucp^^zsmm^pURi 

0 5. «6igt#:6 4l?©4'*acaa?Ll 0 8*tjg*£3 

ti. fcf-z»ig 10 9 tujpf 1 1 0 a^mn i o 8 &:^m^ 
ig 1 0 9 ^tt)isf 1 1 0 izm^mi^<ommiz\t. mM9 

30 ffil 1 l*tEB$nTV>«. 

[0 0 3 2] Z.0J:ofimmzJ:tHt, t-AilS10 9 

fs^n. 7/-\^mm4\zxsit^o ^r-t, je-^ffln 
>x >-y c 7 y - H «a 4 1 — ffjgfls s nx vj s © 

«3>x>-tJ-C;Si6 ©ft^ta AiKSStt-^-f i7 u X h U 
:7^1 0 7T»«©-C. «jt*/hSfl3-?*«. 
[0 0 3 3] 

40 i^momm a±©ao. *56?B©«ssBf-±ti 

7/-H«ffi©SffiCiig-&ffl3>7'>-y-C&«J«U 

fc©-e. M^t«'s©ijg^««sisg6«^?ff!*^s#«. c 

mi] mi mtmmztk^M^mmnmm'&m-s. 
50 m2] mio)M^^m^mmvitmm^m^'ikm&m 
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(5) 



«fH¥6-289 9 7 



mum. 

[04] ^mm(o-smi^mo 
[@5] mmmm^&m. 

[08] ^m^mtBm^m^Lftmmm^^rm, 

[09] S3|y&0)|&^-riDrffi«ll$0. 

[010] m4mmm\z%^-r^9axh^)y:fm»^ 

[011] ^IS^<O«I^0}S2^0. 



8 



-HSffi, C-.i!g-&ffl3>x>1J-, 5-7>y, 6 1- 
79>>'. 6 2-plyJ/3.®«, 6 6 4 

•••i»iR#> 6 cg -GNDSffla^ 

7 4-;^'<— y-, 7 7 6-SMAn 

^^i/if. 7 7-Jtan:^>i^3'. 7 8-«S§S, 8 1- 
AMPv 8 3-TAC. 84-S^lg, 8 5 -A';!/:/, 

8 6-*V-H^^^«, 8 7 •••§3ieffitR, 8 8-77- 
H<gi=^tR, 9 1-5t«ffi. 9 2--»g^lx— 9 3- 
^JR», 9 4-|«gfl!l^«/'^-f v'. 9 5 -^1.«I^JR/W 

9 9-??9x/t;p:/, i o i-a^i^if, io5- 

«iitttRiR1 0 5. 1 0 6-»««SM, 10 7--7'f 
i7 h U y 10 8 -Kafl.. 1 0 9 - K-A 

ffii, 1 1 o-tt». 
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(8) 
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